Role of the 5' TAR stem--loop and the U5-AUG duplex in dimerization of HIV-1 genomic RNA.
The HIV-1 genome consists of two identical RNAs that are linked together through noncovalent interactions involving nucleotides from the 5' untranslated region (5' UTR) of each RNA strand. The 5' UTR is the most conserved part of the HIV-1 RNA genome, and its 335 nucleotide residues form regulatory motifs that mediate multiple essential steps in the viral replication cycle. Here, studying the effect of selected mutations both singly and together with mutations disabling SL1 (SL1 is a 5' UTR stem-loop containing a palindrome called the dimerization initiation site), we have done a rather systematic survey of the 5' UTR requirements for full genomic RNA dimerization in grown-up (i.e., predominantly >/=10 h old) HIV-1 viruses produced by transfected human and simian cells. We have identified a role for the 5' transactivation response element (5' TAR) and a contribution of a long-distance base pairing between a sequence located at the beginning of the U5 region and nucleotides surrounding the AUG Gag initiation codon. The resulting intra- or intermolecular duplex is called the U5-AUG duplex. The other regions of the 5' UTR have been shown to play no systematic role in genomic RNA dimerization, except for a sequence located around the 3' end of a large stem-loop enclosing the primer binding site, and the well-documented SL1. Our data are consistent with a direct role for the 5' TAR in genomic RNA dimerization (possibly via a palindrome encompassing the apical loop of the 5' TAR).